Tempol selectively attenuates angiotensin II evoked vasoconstrictor responses in spontaneously hypertensive rats.
To assess whether superoxide anions mediate vasoconstrictor responses to agonists in blood vessels of spontaneously hypertensive rats (SHRs). The effect of the superoxide dismutase mimetic, 4-hydroxy-2,2,6,6-tetramethyl piperidinoxyl (tempol), on responses to angiotensin II (Ang II), endothelin-1, phenylephrine and potassium chloride was determined in aortic rings and perfused mesenteric vascular beds (MVB) of adult male rats of the Sprague-Dawley, Wistar-Kyoto (WKY) and spontaneously hypertensive (SHR) strains. The effect of tempol on Ang II-evoked superoxide production was assessed in aortic rings. There were no differences in the maximum tension (Emax) attained in response to agonists, but the negative logarithm of the concentration required to produce 50% of the maximal response (EC50) for Ang II was lower (P < 0.05) in aortic rings of SHRs. In the MVBs of SHRs, the Emax but not the EC50 values attained in response to Ang II, endothelin-1 and phenylephrine were greater. Tempol significantly and selectively reduced the Emax of Ang II in both aorta and MVB preparations with intact endothelium. The reduction in Emax attained in response to Ang II was more pronounced in SHRs (P < 0.01) than in WKY rats (P < 0.05) or Sprague-Dawley rats (P < 0.05). The inhibitory effect of tempol was absent when a nitric oxide synthase inhibitor was included or endothelium was denuded. A significant increase in lucigenin chemiluminescence evoked by Ang II in both intact and endothelium-denuded aortic rings of SHRs was abolished when tempol was included in the buffer. These data suggest that increased superoxide anions mediate vasoconstrictor responses to Ang II, but not to other agonists, in an endothelium-dependent manner, by quenching vasodilatory mediator, nitric oxide. This may account for the exaggerated vasoconstrictor responses to Ang II in SHRs.